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EXECUTIVE SUMMARY
The Long-Term Illinois River Fish Population Monitoring
Program has been conducted at selected stations along the
entire length of the Illinois River, mostly in side
channels, 28 out of 36 years during late summer and early
autumn since 1957. The underlying assumption behind the
project has been that fish are biological indicators, and
fish community structure and population dynamics, as
reflected in electrofishing catch rates, are indicative of
environmental conditions.
To simplify data comparisons, the Illinois River is
viewed as consisting of three major segments based on the
amount of non-channel aquatic habitat available per unit
length of river: the lower river, from the Illinois River's
confluence with the Mississippi (river mile [RM] 0.0) to La
Grange navigation dam (RM 80); the middle river, from RM 80
to Starved Rock navigation dam (RM 231); and the upper
river, above RM 231. The middle river reaches have the most
non-channel aquatic habitat per unit length of river; while
the lower and upper river reaches have much less, but
similar amounts. The lower river was historically similar
to the middle river, but by the 1920s most of its floodplain
habitat had been separated from the river by levees and
converted to agriculture. The upper river has been impacted
the most by industrial and municipal pollution.
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More species were consistently taken in 90% of all
years from 1957 to 1992 on the lower and middle river (10
and 12, respectively) than on the upper river (5). On the
upper river, several centrarchid species (bluegill,
largemouth and smallmouth bass, black crappie) were more
consistently taken in recent years than during the early
1960s. While long-term trends from presence-absence data
were less clear for the lower and middle river, relative
abundances (catch-per-unit-effort [CPUE] as number of
individual fish collected per hour of electrofishing) were
more evenly spread among more species in 1992 than in 1963
(chosen to represent the early years .of the project) for all
river segments. Change in species evenness was most
apparent on the upper river: in 1963, CPUE of goldfish
accounted for almost one third of the total, followed by
carp, emerald shiner, and gizzard shad, which together
accounted for approximately 95% of total CPUE; in 1992, 13
species accounted for approximately 95% of total CPUE, and
goldfish were taken in insignificant numbers, while carp
were reduced to a minor component. Therefore, since 1963
there has been an increase in pollution-intolerant species
(e.g., centrarchids) and a concomitant decrease in
pollution-tolerant species (goldfish, carp). These changes
are evidence of improved environmental conditions, which,
however, appear at variance with well-established facts that
backwater spawning and wintering habitats on the lower and
iv
middle river continue to be degraded or lost to siltation.
From 1989 to 1992, hydrological conditions on the upper
river were different from those on the lower and middle
river. Hydrographs of the upper river were characterized by
rapid water level fluctuations, which were probably not
beneficial to the fish community due to repeated dewatering
of spawning areas. Water levels rose and fell much less
rapidly on the lower and middle river due to lateral
expansion over and subsequent storage on the middle river
floodplain. Only 1991 exhibited a relatively sustained
spring flood pulse on the lower/middle river, and this was
followed by a rapid fall in water level during June, which
may have stranded fish nests and eggs. Higher water levels
during the 1990-1991 and 1991-1992 winters compared with the
previous two winters could have been beneficial to
overwintering river fishes if they had access to backwaters,
which typically have higher temperatures and lower current
velocities as compared with channel habitats. In any case,
catch rates for 1989 to 1992 did not consistently reflect
predictions derived from hydrographs. A comparison of the
Illinois River's present water regime with its pre-
navigation dam and levee water regime is being planned to
determine whether the present situation is atypical and
possibly a limiting factor on fish populations.
v
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INTRODUCTION
The Long-Term Illinois River Fish Population Monitoring
Program, begun by William C. Starrett in 1957, was designed
to yearly collect a representative sample of the Illinois
River fish community in order to: 1) extrapolate findings
from catch rates to river fish populations as a whole, 2)
make inferences on the environmental state of the river as
reflected in upstream-to-downstream and year-to-year changes
in catch rates, and 3) develop a database which can be used
when evaluating enviropmental management strategies. The
underlying assumption was that fish are sensitive biological
indicators, and changes in fish community structure and
relative abundance are directly related to environmental
changes.
Following a three-year sampling hiatus from 1986 to
1988, due to lack of funding, sampling was resumed during
the late summer of 1989. In addition, electrofishing
equipment was updated with safety devices in 1989 and a new
boat in 1991. To ensure continuity of data, the electric
generator and electrode configuration remain the same as
those used in 1957.
A large task during the last four years has been the
computerization and verification of the entire data set from
original field data sheets (Job 4). Because entering data
into the computer was often a confusing task, prone to the
addition of errors, we have gone to great lengths to
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ensure the validity of the computerized data: each
original field data sheet was compared line by line with a
computer printout, errors identified, and corrections made.
This process has delayed analyzing the entire data set.
The most extensive analyses to date of the long-term
electrofishing (LTEF) data were done by Sparks and Starrett
(1975) and Sparks (1977), before the data were converted to
a computerized format. Other less ambitious analyses were
done by Sparks and Blodgett (1990), Sparks and Blodgett
(1991), and Lerczak et al. (1992); although these reports
used only a small portion qf the entire data set, they
provided convincing evidence that conditions on the upper
Illinois River have improved since the early 1960s.
To establish a framework for further analyses, the
following hypotheses concerning causal factors of long-term
trends in Illinois River fish populations are presented.
Since 1957, significant attention has been paid toward
improving the Illinois River's water quality. Operation of
the Tunnel and Reservoir Plan (TARP) in the Chicago area
beginning in 1985 (designed to catch and hold combined storm
and sewer wastewater, which is then gradually released to
the area waterways after being treated) (Singh et al. 1989)
and the Clean Water Act of 1972 provide benchmarks for
comparison of fish populations among years. If water
quality has, indeed, improved since 1957, then there should
have been changes in the fish community, if water quality
2
limited them previously; for example, we might expect recent
data to show an increase in pollution- intolerant fishes
(e.g., centrarchids) and a decrease in pollution-tolerant
fishes (e.g., carp, goldfish) as compared to data from early
years of the LTEF survey. The null hypothesis is there are
no changes in species composition or relative abundances
among years.
Sheehan et al. (1990) and Stenzel and Blodgett (1992)
showed backwater habitats tend to have slightly higher
temperatures during winter than main channel habitats.
Because of this, many river fishes depend on deep-pooled
backwaters during winter as refuges from low temperatures
(Sheehan et al. 1990, Bodensteiner and Lewis 1992, Pitlo
1992). Also, water velocities are lower in backwaters
compared to main channel habitats (Sheaffer and Nickum 1986,
Stenzel and Blodgett 1992), which.lowers overwintering
energy requirements by decreasing the need for swimming.
Consequently, winter survival may increase when water levels
are high enough to allow access to backwaters. In addition,
a gradual rise in spring water levels (which provides access
to backwater spawning habitats [Richardson 1913, Guillory
1979, Ross and Baker 1983, Sheaffer and Nickum 1986, Kwak
1988]) together with a protracted flood followed by a
gradual drop in water levels during summer is predicted to
increase fish production over years lacking a flood pulse or
years with highly variable spring water levels (referred to
as the "flood pulse advantage" by Bayley [1991]). In fact,
fishes that evolved in a large river-floodplain ecosystem
are likely dependent on predictable water level changes for
each season (Sparks et al. 1990, Bayley 1991, Sparks
1992:145). Therefore, if fish survival and production are
directly related to thewater regime, we would expect catch
rates to increase during or following years when the water
regime exhibited favorable characteristics. The null
hypothesis is no relationship exists between water regime
and fish relative abundances or population size structure.
The objectives of thiý document are to: 1) provide a
general progress report, and 2) begin several lines of
analysis which will be continued and expanded upon as more
data become verified and usable.
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STUDY AREA
The Illinois River is formed by the Kankakee and Des
Plaines Rivers 273 river miles (RM) from its confluence with
the Mississippi River, which is RM 0.0 (Figure 1). The
Illinois Waterway includes the entire Illinois River and
extends through part of the Des Plaines River, the Chicago
Sanitary and Ship Canal, and part of the Chicago River to
Lake Michigan. (The terms "waterway" and "river" are used
interchangeably throughout this report.)
The Illinois Waterway is divided into reaches defined
by navigation dams. Lock and Dam 26 on the Mississippi
River, near Alton, Illinois, maintains water depths for the
lower 80 miles of the Illinois Waterway (named the Alton
reach); other navigation dams (whose names also refer to
their respective waterway reaches), in upstream order are:
La Grange (RM 80), Peoria (RM 158), Starved Rock (RM 231),
Marseilles (RM 247), Dresden (RM 271.5), and Brandon Roads
(RM 286) (Figure 1).
To simplify comparisons among sections of the waterway,
the reaches can be grouped according to the amount of
aquatic habitat (side channels, backwaters, and floodplain
lakes) available per unit length of river (Table 1). This
results in three well-defined groups of reaches: the lower
river (RM 0.0 to RM 80), the middle river (RM 80 to RM 231,
and the upper river (above RM 231) (Figure 1 and Table 1).
The upper river flows through a much narrower valley than
5
Figure 1. Outline of Illinois showing some of the major
rivers. The Illinois River, in bold, is formed by the Des
Plaines and Kankakee Rivers 273 river miles above the
confluence of the Illinois and Mississippi Rivers.
Electrofishing stations are numbered according to the order
in which they were sampled, with Lambie's Boat Harbor being
sampled twice (numbers 1 and 29). Stations above the
Dresden Dam are on the Des Plaines River. Mississippi River
stations are marked with an asterisk. Station names and
river mile locations are given in Table 2. The smaller
figure shows the Illinois River divided into three segments:
the lower, middle, and upper river (see Table 1 and text for
explanation).
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the other two segments and has the least amount of aquatic
habitat, mostly due to a different geologic history than the
rest of the river. The middle river segment has the most
aquatic habitat (Table 1). The lower river segment has had
most of its floodplain separated from the river by levees
and is now more similar to the upper river in terms of
available aquatic habitat (Table 1). In addition to
differences in aquatic habitat, the upper river has been
impacted the most by industrial and municipal pollutants
(Mills et al. 1966, Sparks and Starrett 1975, Essig 1991,
Lerczak et al. 1992), ~hile problems associated with erosion
silt (e.g., high turbidity) have been most severe on the
lower/middle river (Sparks and Starrett 1975, Lerczak et al.
1992).
The LTEF survey is conducted at 26 stations, mostly in
side channel habitats, along the Illinois Waterway and at
two stations on the Mississippi River, which serve as
references for comparison (Figure l)--the Mississippi River
historically having experienced less environmental
degradation than the Illinois River.
METHODS
Fish population sampling is done by electrofishing
using the same electric generator and methods as when the
survey was initiated in 1957. Fishing is done under
standard conditions (season, water level) so differences in
catch rates among years should reflect fish population
changes and not changes in electrofishing efficiency or fish
distributions. A detailed description of the electrofishing
methods was presented by Sparks and Blodgett (1990).
Water Level Criteria.
Electrofishing is only conducted during late summer,
when water levels are usually relatively stable and low.
During high water, fish are able to disperse into the
expanded habitat (Pierce et al. 1985); while during low
water, various species tend to concentrate at the few solid
structures, such as fallen trees and rip rap, still
remaining submersed. Catch efficiency is increased by
concentrating electrofishing at solid structures during low
water. Because turbidity increases when water levels rise
(Stenzel and Blodgett 1992), due to increased runoff and
subsequent erosion, catch efficiency decreases (i.e., fish
are less likely to be seen). Indeed, Pierce et al. (1985)
noted a decrease in electrofishing catch in numbers of fish
and species obtained during high water, due to a decreased
ability to net fish. Fish may also be carried away in
10
higher currents before they are netted. For these reasons,
electrofishing is discontinued if water levels are much more
than 1.5 ft above flat pool at stations on the lower and
middle river or more than 2.5 ft above flat pool at stations
on the upper river, and rising more than 0.5 ft during the
previous 24 hr (Sparks and Blodgett 1990).
Temperature Criterion
Breder and Nigrelli (1935) showed that redbreast
sunfish (Lepomis auritus) form aggregations when the water
temperature is below 50 .F, and begin dispersing when the
temperature rises above 50 OF, becoming completely dispersed
at 64 oF. Stauffer et al. (1976) reported that fish
temperature preferences influence local distributions.
Consequently, falling temperature may be an important
stimulus initiating movement to wintering areas. It is,
therefore, important to complete sampling before migratory
movements begin; otherwise, a decline in catch rates due to
migration could not be differentiated from a decline in the
population. For this reason, electrofishing is usually
discontinued if the water temperature falls below 58 oF.
Data Analysis
Data from all years were examined for species presence-
absence. Those species accounting for 95% of all
individuals obtained were then listed for all years for each
of the three river segments. Schluter's variance ratio test
11
(Schluter 1984) was performed using presence-absence data
for each river segment across all years to simultaneously
test for significant (P < 0.10 in a two-sided Chi-square
test) species associations across all years. No overall
association exists if species are independently distributed
across years. Species associations result from interactions
which include competition, mutualism, predation, and
reactions to environmental parameters, and can be used to
help explain observed patterns in presence-absence (Schluter
1984). For example, if two or more species respond
similarly to changes in a limiting resource (food, habitat),
a positive association exists; a negative association exists
if competitive exclusion occurs (Schluter 1984).
Because data for all years have not yet been verified,
we chose 1963 to represent the early years of the LTEF
survey (focusing our verification process on that years's
data) to make more in-depth comparisons with 1992. Numbers
of individuals collected per hour of electrofishing were
calculated for 1963 and 1992 for each of the three river
segments 'and presented as pie charts with separate slices
labeled for each species until 95% of each pie was complete.
Catch-per-unit-efforts in terms of number of
individuals and weight for all species were calculated for
1989 to 1992, and grouped by river navigation reach.
Length-frequency distributions, using total length, were
developed for 1989 to 1992 for: gizzard shad, an important
12
forage species (Jude 1973), which forms a direct link from
producer (phytoplankton) to piscivore (Tiffany 1921);
bigmouth buffalo, a species associated with lateral movement
from channel to backwater spawning areas during spring
floods (Guillory 1979); and largemouth bass, an abundant
piscivore found throughout the Illinois River (Lerczak et
al. 1992). Because of small sample sizes at separate river
reaches, all length-frequency data for each year were
combined.
To relate fish production and survival (as reflected in
catch rates) to the water regime, hydrographs were
constructed (using data supplied by the U.S. Army Corps of
Engineers, Rock Island, Illinois) for each of the three
river segments for 1988 to 1992.
13
RESULTS
1992 Field Sampling (Job 5)
Before beginning field sampling, all equipment was
tested and repaired as necessary (Job 1). Also, LTEF staff
were given a review in safety procedures and electrofishing
methods (Job 2).
All sites were successfully sampled between 25 August
and 30 September (Job 3), taking 24.17 hr with a mean time
per site of 0.83 hr (Table 2). Sampling was conducted in
full daylight between the hours of 10:12 AM and 5:45 PM.
The ranges for physical measurements were as follows:
surface velocity, 0.0-1.9 ft/s; air temperature, 52.0-91.4
OF; water temperature 59.0-81.5 OF; dissolved oxygen
concentration, 5.4-12.4 ppm; Secchi disk transparency, 3.9-
21.7 in; conductivity, 400-750 umhos; mean electrode
voltage, 185-220 V; mean depth at each site, 1.6-4.5 ft
(Table 2).
Because water levels rose to 2.7 ft above flat pool at
Havana (RM 119.0) on 9 September (Figure 2), electrofishing
was discontinued. Water levels continued to stay above the
1.5 ft (430.7 ft above mean sea level) criterion, while cool
air temperatures of late September (Table 2) caused water
temperatures to drop, approaching our water temperature
criterion (58 OF) (Table 2). Furthermore, as the autumn
season progressed, cooler air temperatures and less
evapotranspiration from terrestrial vegetation made it less
14
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Figure 2. Water surface elevation of the Illinois River at
Havana (river mile 119.0) (b) and Morris (river mile 263.0)
(A) during the 1992 LTEF sampling period, as reported by the
U.S. Army Corps of Engineers and Illinois Power Company.
Sampling was temporarily suspended when water levels rose
rapidly on 9 September. By 14 September, the water level on
the Marseilles reach (upper river) dropped to 483.2 ft, or
2.3 ft below the criterion (485.5 ft), and sampling was
continued at Ballard's Island (RM 247.9). By 17 September
the water level at Henry (RM 196 on the middle river)
dropped to 441.4 ft, or 0.1 ft below the criterion (441.5
ft) for nearby sites, and sampling was continued at Clark
Island (RM 215.3). Heavy bars at the bottom of each figure
show when sampling occurred on the lower/middle (B) and
upper (A) river (see Table 2).
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likely that water levels would rapidly drop to or below our
criteria (Junk et al. 1989). Since water levels fell more
rapidly on the upper river than on the middle river (Figure
2), sampling was resumed at Ballard's Island (RM 248.0) on
14 September when the river stage at that site (483.2 ft)
was below the Marseilles reach water level criterion (485.5
ft). Sampling was resumed on the middle river at Clark
Island (RM 215.3) on 17 September when the river stage was
441.4 ft at Henry (RM 196), or 0.1 ft below the 441.5-ft
criterion for nearby sites. We continued sampling on 18
September at Upper Twin Sisters Island (RM 203.3) even
though the river level had risen to 0.1 ft above our
criterion at Henry. Had we rigidly adhered to the
criterion, it is doubtful that sampling could have been
completed before water temperatures dropped below 58 OF. A
comparison of water levels during sampling among all years
is being planned to determine whether our flexibility was
consistent with previous researchers.
Individuals and Species. A total of 2,704 individual
fish was collected during the 1992 survey, representing 40
species plus two hybrids (Tables 3 through 5). For all
sites combined, bluegill were most abundant (476
individuals) followed by gizzard shad (361) and emerald
shiner (357). For the lower river, bluegill were most
abundant (128) followed by gizzard shad (94) (Table 3). For
the middle river, bluegill again were most abundant (311)
18
Table 3. Species and number of individuals collected at each site for the
Mississippi River (river miles 205.0 and 205.2) and Lower ILLinois River,
1992. Scientific names for each species are Listed in the Appendix.
Mean River Mile and Hours Fished
205.0 205.2 18.8 24.7 27.5 30.0 58.3 ALL Sites
Species 0.50 0.50 1.00 1.07 1.00 1.07 1.03 Sub-Total Total
Spotted Gar
Gizzard Shad
Skipjack Herring
Threadfin Shad
Bluntnose Minnow
Bullhead Minnow
Carp
Carp x Goldfish
Emerald Shiner
Golden Shiner
Goldfish
Minnow (unid.)
Red Shiner
Sand Shiner
Silver Chub
Spottail Shiner
Bigmouth Buffalo
Black Buffalo
Golden Redhorse
Highfin Carpsucker
River Carpsucker
Shorthead Redhorse
Smaltmouth Buffalo
QuiLLback
Black Bullhead
Brown Bullhead
Channel Catfish
Flathead Catfish
BLackspotted Topminnow
White Bass
Black Crappie
Bluegill
Bluegill x Green Sunfish
Green Sunfish
Largemouth Bass
Longear Sunfish
Orangespotted Sunfish
Rock Bass
SmaLLmouth Bass
Sunfish (unid.)
Warmouth
White Crappie
Sauger
Freshwater Drum
Total
Number of Speciesa
0
9
0
0
0
0
7
0
1
0
0
0
0
0
0
0
0
0
0
0
1I
0
11
0
0
0
0
0
0
3
2
7
0
0
0
0
0
0
0
1
5
49
12
0 0 1 0 0
28 23 8 12 6
0 0 0 0 0
0 0 0 1 0
0 0 0 0 0
0 0 0 0 0
3 6 6 4 8
0 0 0 0 0
0 4 5 7 1
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0-
0 0 0 0 0
0 0 0 0 0
2 0 0 0 0
0 0 0 0 0
0 4 7 5 2
0 0 0 0 1
0 0 0 0 0
0 0 0 0 0
1 0 1 0 0
1 0 0 1 0
21 5 1 4 6
1 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 6 3 8 8
0 1 0 .0 0
0 0 0 0 0
1 1 2 1 0
3 5 9 6 3
23 11 15 28 19
0 0 0 0 0
0 1 2 1 2
1 4 4 9 12
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 1 0 0 0
2 0 0 0 0
0 0 0 0 0
23 3 2 5 5
110 75 66 92 73
13 14 14 14 12
0
8
1
1
010
00
13
0
10
0
0
0
0
0
5
0
1
0
0
0
4
0
0
1
2
25
0
0
6
0
0
0
0
0
0
1
3
o5
82
15
1
94
1
2
0
0
47
0
28
0
0
0
0
0
2
0
231
0
0
3
2
49
1
0
0
29
1
0
9
30
128
0
6
37
0
0
0
0
0
1
4
2
46
o
46
1
361
6
3
119
55
267
5
357
1
8
1
7
84
4
17
62
1
3
2
50
7
88
7
1
1
81
2
2
41
69
476
5
212
115
1
1
5
25
3
1
13
2
132
alncludes bluegill x green sunfish and carp x goldfish hybrids.
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Table 5. Species and number of individuals collected at each site for the upper Illinois
Waterway, 1992. Scientific names for each species are listed in the Appendix.
Mean River Mile and Hours Fished
240.7 241.4 248.0 249.8 260.7 277.3 279.8 ALL Sites
Species 1.00 0.89 0.83 0.61 1.01 0.92 1.02 Sub-Total Total
Spotted Gar 0 0 0 0 0 0 0 0 1
Gizzard Shad 5 9 3 9 3 31 14 74 361
Skipjack Herring 0 0 0 0 0 0 0 0 6
Threadfin Shad 0 0 0 0 0 0 0 0 3
Btuntnose Minnow 3 26 11 0 34 20 25 119 119
Bullhead Minnow 1 2 43 1 0 1 0 48 55
Carp 2 7 14 5 3 0 11 42 267
Carp x Goldfish 0 0 0 0 0 1 2 3 5
Emerald Shiner 10 69 41 12 52 10 1 195 357
Golden Shiner 0 0 0 0 0 0 0 0 1
Goldfish 0 0 0 0 0 3 1 4 8
Minnow (unid.) 0 0 0 0 0 0 0 0 1
Red Shiner 0 4 0. 0 0 0 0 4 7
Sand Shiner ) 2 33 13 / 0 36 0 0 84 84
Silver Chub 0 1 0 '0 0 0 0 1 4
Spottail Shiner 0 3 0 0 0 6 1 10 17
Bigmouth Buffalo 0 0 1 0 0 0 0 1 62
Black Buffalo 0 0 0 0 0 0 0 0 1
Golden Redhorse 0 0 0 0 0 0 0 0 3
Highfin Carpsucker 0 2 0 0 0 0 0 2 2
River Carpsucker 0 1 1 0 0 0 0 2 50
Shorthead Redhorse 0 0 0 1 1 0 0 2 7
Smallmouth Buffalo 2 2 0 1 0 0 0 5 88
Quillback 0 1 1 0 0 0 0 2 7
Black Bullhead 0 0 0 0 0 0 0 - 0 1
Brown Bullhead 0 0 0 0 0 0 0 0 1
Channel Catfish 6 6 0 1 1 1 2 17 81
Flathead Catfish 0 0 0 0 0 0 0 0 2
Blackspotted Topminnow 0 0 0 0 0 2 0 2 2
White Bass 1 0 0 0 0 0 0. 1 41
Black Crappie 0 0 2 0 0 0 0 2 69
Bluegill 11 0 8 1 10 5 2 37 476
Bluegill x Green Sunfish 0 0 0 0 0 0 0 0 5
Green Sunfish 10 6 8 2 31 9 17 83 212
Largemouth Bass 5 4 7 3 3 0 2 24 115
Longear Sunfish 1 0 0 0 0 0 0 1 1
Orangespotted Sunfish 0 0 0 0 0 0 0 0 1
Rock Bass 1 0 0 0 0 4 0 5 5
Smallmouth Bass 3 2 0 0 3 10 5 23 25
Sunfish (unid.) 0 0 3 0 0 0 0 3 3
Warmouth 0 0 0 0 0 0 0 0 1
White Crappie 0 0 0 0 0 0 0 0 13
Sauger 0 0 0 0 0 0 0 0 2
Freshwater Drum 0 0 1 0 1 0 0 2 132
Total 63 178 157 36 178 103 83 798 2704
Number of Speciesa 15 17 14 10 12 13 12 28 42
aIncludes bluegill x green sunfish and carp x goldfish hybrids.
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followed by gizzard shad (193) (Table 4). In contrast, on
the upper waterway, emerald shiner were most abundant (195)
followed by bluntnose minnow (119) (Table 5).
The mean number of species for all sites was 13.0
ranging from 6 at Pekin (RM 154.9) to 18 in the second
Lambie's Boat Harbor (RM 170.7) sample (Tables 3 through 5).
The lower river yielded 22 species ranging from 12 at Crater
and Willow Islands (RM 30.0) to 15 at Big Blue Island (RM
58.3), with a mean of 13.8 species per site (Table 3). The
middle river yielded 32 species ranging from 6 at Pekin to
18 in the second Lambie's Boat Harbor sample, with a mean of
12.7 species per site (Table 4). The upper river yielded 28
species ranging from 10 at Johnson Island (RM 249.8) to 17
at Bull's Island Bend (RM 241.4), with a mean of 13.3
species per site (Table 5).
Lambie's Boat Harbor. By 1990, the original, upper
Peoria Lake site at Detweiller Park (RM 170.9) had so filled
with sediment the electrofishing boat could not enter during
low river stages. In 1991, Lambie's Boat Harbor was chosen
as a replacement site. We had planned .to conduct repeated
sampling at Lambie's Boat Harbor to gain insight into catch
variability, and to gather additional data for making
comparisons with catches from Detweiller Park.
Unfortunately, only two samples were completed before our
sampling window closed (i.e., water temperatures fell below
58 OF). There were differences between the two samples in
23
all physicochemical parameters (Table 2) as well as catch
(Table 4). Dissolved oxygen concentration was not measured
on 25 August due to equipment malfunction.
Fish Species Presence-Absence, 1957-1992
A total of 91 species, plus 5 hybrids, representing 18
families of fishes was collected from 1957 to 1992 (see
Appendix). For all years, 30 species were sufficiently
abundant to account for 95% of all fish collected. These
species were used to develop tables showing presence-absence
for each species for each year (Tables 6 through 8).
For the lower Illinois Waterway, ten species were
consistently collected in 90% or more of all years when
electrofishing was conducted (Table 6). Gizzard shad, carp,
channel catfish, white bass, and black crappie were
collected in all years, while bluntnose minnow, bullhead
minnow, and sand shiner were collected in no years.
Schluter's "W statistic" was 34.4. (X 0. 05 ,22= 12.3; X20 .95, 22
33.9 [Zar 1984:479]), indicating a significant overall
positive association among species across 22 years (Schluter
1984, Ludwig and Reynolds 1988:134). Skipjack herring,
threadfin shad, and sauger were more consistently collected
in the later years of the survey (1989-1992) than in a
corresponding block of early years (1959-1962). With the
exception of emerald shiner, small minnow.species were
conspicuously lacking from lower waterway catches (Table 6).
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For the middle Illinois Waterway, twelve species were
consistently collected in 90% or more of all years when
electrofishing was conducted (Table 7). Gizzard shad, carp,
bigmouth buffalo, and black crappie were collected in all
years, while sand shiner were collected in the least number
of years (7.1%), for the species listed. Schluter's "W
statistic" was 121.0 (X2 0.05,28  16.9; X2. 95028= 41.3 [Zar
1984:479]), indicating a significant overall positive
association among species across 28 years (Schluter 1984,
Ludwig and Reynolds 1988:134). White bass, skipjack
herring, threadfin shad, ,and saugerfwere more consistently
collected in the later years of the survey (1989-1992) than
in a corresponding block of early years (1959-1962), while
red shiner and black bullhead were less consistently taken
in the most recent years (Table 7).
For the upper Illinois Waterway, five species were
consistently collected in 90% or more of all years when
electrofishing was conducted (Table 8). Gizzard shad, carp,
and emerald shiner were collected in all years, while sauger
were collected in no years. Schluter's "W statistic" was
112.2 (X20.05 26  15.4; X0.9526= 38.9 [Zar 1984:479]) ,
indicating a significant overall positive association among
species across 26 years (Schluter 1984, Ludwig and Reynolds
1988:134). With the exception of emerald shiner, small
minnow and shiner species were more consistently taken on
the upper waterway than on either the middle or lower
28
waterway (Tables 6 through 8). Also, many centrarchid
species (e.g., black crappie, bluegill, largemouth and
smallmouth bass), skipjack herring, channel catfish,
freshwater drum, and smallmouth buffalo were collected more
consistently in the later years (1989-1992) of the survey
than in a corresponding block of early years (1959-1962); on
the other hand, black bullhead and orangespotted sunfish
were less consistently taken from 1989-1992 than from 1959-
1962. White crappie were more consistently taken in the
1970s and early 1980s than in either the very early or
recent years.
Because a positive relationship exists between species
abundance and the probability of capture (Sylvester and
Broughton 1983), it follows that those species consistently
collected from year to year are the more abundant. Since
presence-absence data provide only inferential evidence as
to whether a population's abundance or density has changed,
analysis of quantitative data is necessary.
Relative Abundance Comparisons, 1963 and 1992
From the lower waterway in 1963, 11 species accounted
for 95.5% of all fish collected per hour with two-thirds of
the catch dominated by carp (the most abundant species) and
gizzard shad (Figure 3). In 1992, 11 species accounted for
95.9% of all fish collected per hour; however, bluegill was
the most abundant species, followed by gizzard shad and
carp, which was a minor component (9.5%) of the catch.
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Largemouth bass, green sunfish, bigmouth buffalo, and
smallmouth buffalo have increased from inconsequential
components of the catch in 1963 (included within the 4.5%
"other" category) to larger, but still minor, components in
1992 (9.0%, 1.5%, 5.9%, and 4.4%, respectively). White
crappie, orangespotted sunfish, white bass, and yellow bass
have decreased from small percentages of the catch in 1963
(0.8%, 2.1%, 3.5%, and 0.8%, respectively) to
inconsequential components in 1992 (included within the 4.1%
"other" category).
From the middle waterway in .1963, 10 species accounted
for 95% of all fish collected per hour, with 80% of the
catch dominated by gizzard shad (the most abundant species),
carp, and emerald shiner (Figure 4). In 1992, 13 species
accounted for 95.4% of all fish collected per hour, with
bluegill being the most abundant, followed by gizzard shad,
carp, and emerald shiner. White bass, river carpsucker, and
freshwater drum have increased from inconsequential
components of the catch in 1963 (included within the 5.0%
"other" category) to larger, but still .small, components in
1992 (2.3%, 3.3%, and 6.2%, respectively).
From the upper waterway in 1963, four species accounted
for 95.8% of all fish collected per hour, with almost two-
thirds of the catch dominated by goldfish (the most abundant
species) and carp (Figure 5). In 1992, 13 species accounted
for 95.4% of all fish collected per hour, with goldfish
32
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reduced to an inconsequential component (included within the
4.6% "other" category), and carp reduced to a minor
component at 5.3%. Seven species (bluntnose minnow, sand
shiner, bullhead minnow, largemouth bass, smallmouth bass,
channel catfish, and smallmouth buffalo) increased from zero
individuals collected per hour in 1963 to small components
of the catch in 1992; in addition, green sunfish, bluegill,
and spottail shiner increased from inconsequential
components of the catch in 1963 (included within the 4.2%
"other" category) to larger, but still small, components in
1992 (10.4%, 4.6%, antd 1.3%, respectively).
While the above comparisons are interesting from a
historical perspective and are important for documenting
long-term changes, comparing 1992 data with that from the
most recent years of the LTEF survey may be more meaningful
in terms of evaluating current management strategies of the
Illinois Waterway system.
Catch-Per-Unit-Effort, 1989-1992
Numbers Catch-Per-Unit-Effort (CPUEn). Forty-two
species, plus two hybrids, were collected in 1989 yielding
the highest CPUEn (149.69) of the last four years (Table 9).
Total CPUEn was dominated by the large number of gizzard
shad (e.g., 202.67 at Pool 26) and emerald shiner (e.g.,
171.50 at Dresden). Freshwater drum, carp, bluegill, and
green sunfish also substantially contributed to the total.
Forty-three species plus two hybrids were collected
37
Table 9. Number of individuals of each fish species cottected per hour of
in 1989 arranged by waterway reach.
electrofishing
Reach and Number of Hours Fished
Starved
Pool 26 a Alton La Grange Peoria Rock Marseilles Dresden Total
Species 0.75 5.42 6.22 6.65 2.00 2.88 2.00 25.92
Longnose Gar
Shortnose Gar
Gizzard Shad 2
Skipjack Herring
Goldeye
Grass Pickerel
Bigmouth Shiner
Bluntnose Minnow
Carp
Carp x Goldfish
Central Stoneroller
Emerald Shiner
Golden Shiner
Goldfish
Red Shiner
Sand Shiner
Spottail Shiner
Bigmouth Buffalo
Golden Redhorse
River Carpsucker
Shorthead Redhorse
Smallmouth Buffalo
Quillback
Black Bullhead
Channel Catfish
Flathead Catfish
Yellow Bullhead
Brook Silverside
Striped x White Bass
White Bass
Yellow Bass
Black Crappie
Bluegill
Green Sunfish
Largemouth Bass
Orangespotted Sunfish
Rock Bass
Smatlmouth Bass
Spotted Sunfish
Warmouth
White Crappie
Sauger
Walleye
Freshwater Drum
0.18
0.18
02.67 16.97
5.35
1.33
2.67
34.73 27.22 18.50
1.29 3.31
0.50
0.37
6.P3 28.13
0.32
14.94 8.04
2.73
0.18
2.03
1.33
1.33 1.11
1.48
2.67 0.92
0.55
6.27
1.33 1.11
2.67
1.33
1.33
4.00
60.00
14.67
1.33
0.18
5.90
6.27
28.60
1.11
4.24
0.18
4.82
1.12
0.48
0.64
0.16
1.12
0.16
6.27
0.32
4.18
8.68
1.29
0.16
0.60
17.44
1.50
0.15
14.13
1.65
1.80
0.60
0.30
1.20
0.15
1.50
0.60
0.15
2.71
0.15
0.45
1
4
23.61
0.35
0.35
0.50 2.43
3.50 8.33
0.69
11.00 48.61
0.35
4.86
1.00 0.35
8.50 3.82
1.00
0.50
0.50
4.50
2.56 1.50
4.81
24.81
2.26
0.30
1.35
5.33 0.18 0.16
1.33 0.18 0.16
0.15
1.33 32.10 24.44 16.39
15.00
13.50
7.50
0.50
2.50
1.00
5.21
1.39
1.04
2.08
1.39
0.69
2.08
3.12
10.07
19.79
8.33
2.78
3.12
0.35
8.33
0.04
0.04
5.00 29.17
2.31
0.04
0.04
0.08
26.50 3.32
9.00 14.62
1.50 0.66
0.04
171.50 30.48
0.04
20.00 3.16
0.04
0.12
3.50 1.81
1.74
1.00 0.19
0.50 1.54
1.00 0.54
0.85
0.46
0.19
0.50 2.89
0.35
0.27
0.08
0.08
3.59
0.27
1.00 1.93
3.50 12.50
3.50 12.19
2.50 3.90
2.00 0.66
0.04
1.00 0.97
3.00 0.23
0.23
0.12
0.04
0.04
17.82
38
Total 306.67 137.45 129.42 128.27 131.50 163.54 256.50 149.69
aMississippi River.
1
1
in 1990 (Table 10). Total CPUEn was dominated by gizzard
shad, which had almost five times the catch rate (56.11) as
carp (11.32), the next most abundant species. Except for
the Peoria reach, CPUE n in 1990 fell in all Illinois
Waterway reaches compared to 1989; CPUEn increased in the
Peoria reach from 128.27 to 145.13. Catches of emerald
shiner in 1990 decreased substantially compared with 1989
(from 30.48 to 4.96).
Forty-one species, plus two hybrids, were collected in
1991 (Table 11). Total CPUEn for 1991 (137.93) was higher
than for 1990 (129.69), and was dominated by bluegill
(39.78) and gizzard shad (29.67). Except for the Dresden
reach, CPUEn in 1991 increased in all Illinois Waterway
reaches compared to 1990; CPUEn decreased slightly in the
Dresden reach from 99.50 to 93.30. The CPUEn for emerald
shiner in 1991 (4.86) was similar to that for 1990.
Forty species, plus two hybrids, were collected in 1992
(Table 12). Total CPUEn for 1992 (111.87) was the lowest of
the last four years, and was dominated by bluegill (19.69),
gizzard shad (14.94), emerald shiner (14.77), carp (11.05),
and green sunfish (8.77). Compared with 1991, CPUEn
decreased in the lower and middle river reaches, but
increased in the upper river.
Weight Catch-Per-Unit Effort (CPUEw) . For 1989 through
1992, carp had the highest CPUEW, followed by bigmouth
buffalo (Tables 13 through 16). Channel catfish had the
39
Table 10. Number of individuals of each fish species collected per hour of electrofishing in
1990 arranged by waterway reach.
Reach and Number of Hours Fished
Starved
PooL 26a ALton La Grange Peoria Rock Marseilles Dresden Total
Species 1.00 4.37 3.48 3.90 0.98 2.02 2.00 17.75
Longnose Gar
Shortnose Gar
Gizzard Shad
Threadfin Shad
Skipjack Herring
Mooneye
Btuntnose Minnow
Bullthead Minnow
Carp
Carp x Goldfish
Emerald Shiner
Golden Shiner
Goldfish
River Shiner
Silver Chub
Spottail Shiner
Bigmouth Buffalo
Black Buffalo
Golden Redhorse
Highfin Carpsucker
River Carpsucker
Shorthead Redhorse
Smaltmouth Buffalo
Quillback
Channel Catfish
Flathead Catfish
Striped x White Bass
White Bass
Yellow Bass
Black Crappie
Bluegill
Green Sunfish
Largemouth Bass
Longear Sunfish
Orangespotted Sunfish
Pumpkinseed
Redear Sunfish
Rock Bass
Smallmouth Bass
Warmouth
White Crappie
Logperch
Sauger
Yellow Perch.
Freshwater Drum
0.23
408.00 20.82
2.29
0.46
11.00 15.56
h1.60
0.23
1.00
2.75
0.46
2.00 0.46
8.00 12.36
0.91
2.00 5.72
0.23
6.00 3.89
10.98
0.23
6.00 5.03
0.69 0.29
0.23
11.00 0.46
0.23
2.00 4.80
0.29
35.34
9.48
7.18
56.67
1.03
2.82
0.77
11.78 12.31
4.88 0.26
0.26
3.45 2.82
0.57 0.26
1.54
1.15 3.59
0.29
1.44 9.23
0.57
4.02
0.86
16.67
5.46
11.49
5.46
4.31
1.54
0.26
1.54
10.00
0.77
16.67
5.64
4.87
0.26
0.57 3.33
0.29
0.51
3.45 8.20
38.78
2.04
2.04
1.02
6.12
1.02
4.08
7.14
4.08
1.02
1.02
1.02
0.06
0.06
13.37 44.00 56.11
2.76
2.14
0.11
4.45 9.50 1.58
0.17
9.90 6.00 11.32
6.00 0.68
22.77 5.50 4.96
1.50 0.17
2.50 0.28
0.49 0.50 0.11
0.06
0.50 0.17
1.97
0.17
0.34
0.06
1.48 1.41
0.17
0.99 2.82
0.99 0.50 0.51
1.98 1.50 5.24
0.45
0.34
0.99 7.10
0.06
1.98 2.76
10.89 4.00 10.37
5.45 8.00 3.94
3.96 4.00 4.39
1.00 0.11
0.22
0.50 0.06
0.49 0.06
2.00 0.22
0.49 2.00 0.39
0.06
1.58
0.06
0.17
0.99 0.11
0.49 3.83
40
Total 457.00 90.62 129.31 145.13 69.39 82.18 99.50 129.69
aMississippi River.
Table 11. Number of individuals of each fish species collected per hour of electrofishing in
1991 arranged by water reach.
Reach and Number of Hours Fished
Starved
Pool 26 a Alton La Grange Peoria Rock Marseilles Dresden Total
Species 1.00 4.77 4.46 5.22 1.43 1.92 1.79 20.59
Shortnose Gar
Gizzard Shad
Skipjack Herring
Threadfin Shad
Bluntnose Minnow
Bullhead Minnow
Carp
Carp x Goldfish
Emerald Shiner
Goldfish
Golden Shiner
Red Shiner
Silver Chub
Spottail Shiner
Bigmouth Buffalo
Black Buffalo
Golden Redhorse
River Carpsucker
Shorthead Redhorse
Smattmouth Buffalo
QuiLLback
White Sucker
Black Bullhead
Channel Catfish
Flathead Catfish
Yellow Bullhead
White Bass
White Perch
Yellow Bass
Black Crappie
Bluegill
Bluegill x Green Sunfish
Green Sunfish
Largemouth Bass
Longear Sunfish
Orangespotted Sunfish
Redear Sunfish
Rock Bass
Smallmouth Bass
Sunfish (unid.)
Warmouth
White Crappie
Sauger
Freshwater Drum
84.00
6.00
5.00
6.00
3.00
0.42
29.56
1.47
4.82
6.50
0.21
10.63
0.42
0.42
1.00
1.00 0.63
0.21
0.63
0.42
7.00 2.31
0.22
20.18
0.45
5.60
5.38
0.45
3.36
0.67
0.45
1.57
1.00 6.30 1.34
0.63 0.22
9.00 1.89 6.73
4.00 5.87
61.00 58.91
2.31
2.00 13.63
1.00
1.00
2.00 0.63
0.42
5.00 0.42
0.21
31.00 7.55
13.45
58.74
0.45
4.48
9.19
0.67
1.79
12.56
40.23
0.77
1.92
9.00
,0.38
1.72
0.19
9.79 22.40
0.52
2.10 3.12
2.80 12.00
2.80 3.12
0.52
26.57 9.90
0.52
16.08 16.15
0.38
4.79
4.98
0.77
3.64
0.38
0.57
1.34
0.38
4.60
0.19
0.77
4.02
35.06
0.77
19.54
6.32
0.38
0.19
0.19
0.38
0.19
8.24
0.52
0.52
T.40
0.52
0.52
1.40 0.52
0.70
1.40
3.50
4.89
2.10
2.08
7.29
8.33
2.60
0.70 0.52
0.15
16.20 29.67
0.56 0.68
5.59 3.64
15.64 1.80
1.55
5.59 6.22
1.68 0.34
14.52 4.86
0.15
0.56 0.10
2.62
0.10
0.15
2.14
0.05
0.56 0.10
1.55
0.44
2.23
0.15
0.56 0.19
0.05
1.12 2.38
0.19
0.10
3.50
0.05
0.24
1.12 5.88
7.26 39.78
0.29
12.85 8.69
6.14 7.77
0.56 0.05
0.15
0.56 0.15
2.23 0.19
0.10
0.29
0.24
0.83
0.10
8.06
41
Total 230.00 147.38 147.98 152.30 76.22 91.67 93.30 137.93
aMississippi River.
Table 12. Number of individuals of each species collected per hour of clectrofishing in 1992
arranged by waterway reach.
Reach and Number of Hours Fished
Starved
Pool 26 Alton La Grange Peoria Rock Marseilles Dresden Total
Species 1.00 5.17 5.00 6.73 1.89 2.45 1.93 24.17
Spotted Gar
Gizzard Shad
Skipjack Herring
Threadfin Shad
Bluntnose Minnow
Bullhead Minnow
Carp
Carp x Goldfish
Emerald Shiner
Golden Shiner
Goldfish
Minnow (unid.)
Red Shiner
Sand Shiner
Silver Chub
Spottail Shiner
Bigmouth Buffalo
Black Buffalo
Golden Redhorse
Highfin Carpsucker
River Carpsucker
Shorthead Redhorse
Smallmouth Buffalo
ouillback
Black Bullhead
Brown Bullhead
Channel Catfish
Flathead Catfish
Blackspotted Topminnow
White Bass
Black Crappie
Bluegill
Bluegill x Green Sunfish
Green Sunfish
Largemouth Bass
Longear Sunfish
Orangespotted Sunfish
Rock Bass
Smallmouth Bass
Sunfish (unid.)
Warmouth
White Crappie
Sauger
Freshwater Drum
37.00
10.00
1.00
2.00
2.00
1.00
32.00
1.00
4.00
5.00
30.00
2.00
3.00
1.00
28.00
0.19
11.02 5.80 24.37
0.19 0.20 0.59
0.39 0.15
0.40 0.74
7.16 14.80 15.45
0.30
5.22 8.60 13.52
0.15
0.59
"0.15
0.40 0.15
0.15
0.20 0.89
4.45 5.20 1.78
0.19
0.45
0.19 0.20 6.54
0.19 0.20 0.30
3.29 3.00 2.82
0.59
0.15
0.15
5.61 3.60 2.53
0.19 0.15
0.97 1.80 3.27
4.84 3.20 3.12
18.96 13.80 35.96
0.74
1.16 18.28
6.77 . 2.60 6.09
0.15
0.30
0.19
0.19
0.19
3.48
7.41
15.34
1.59
4.76
41.80
2.12
18.52
0.53
1.59
1.06
0.53
2.12
0.53
6.35
0.53
5.82
8.47
4.76
0.53
0.53
2.65
0.60 0.89
8.60 6.09
0.04
6.12 23.32 14.94
0.25
0.12
18.37 23.32 4.92
17.96 0.52 2.28
8.98 5.70 11.05
1.55 0.21
42.86 5.70 14.77
0.04
2.07 0.33
0.04
0.29
20.00 3.47
0.16
3.63 0.70
0.41 2.56
0.04
0.12
0.08
0.41 2.07
0.82 0.29
0.41 3.64
0.41 0.29
0.04
0.04
0.82 1.55 3.35
0.08
1.04 0.08
1.70
0.82 2.85
7.76 3.63 19.69
0.21
16.73 13.47 8.77
5.31 1.04 4.76
0.04
0.04
2.07 0.21
1.22 7.77 1.03
1.22 0.12
.0.04
0.54
0.08
0.82 5.46
42
Total 159.00 75.05 73.20 147.55 127.51 151.43 96.37 111.87
nMis.si;sr.ippi River.
Table 13. Pounds of each fish species collected per hour of electrofishing in 1989
arranged by waterway reach. Blanks indicate weight data were not available or
the species was not taken (see Table 9). Pounds per hour less than 0.01 are
indicated by 0.00.
Reach and Number of Hours Fished
Starved
Pool 26a  Alton La Grange Peoria Rock Marseilles Dresden Total
Species 0.75 5.42 6.22 6.65 2.00 2.88 2.00 25.92
Longnose Gar
Shortnose Gar
Gizzard Shad
Skipjack Herring
Goldeye
Grass Pickerel
Bigmouth Shiner
Bluntnose Minnow
Carp
Carp x Goldfish
Central Stoneroller
Emerald Shiner
Golden Shiner
Goldfish
Red Shiner
Sand Shiner
Spottail Shiner
Bigmouth Buffalo
Golden Redhorse
River Carpsucker
Shorthead Redhorse
SmaLlmouth Buffalo
Quillback
Black Bullhead
Channel Catfish
Flathead Catfish
Yellow Bullhead
Brook Silverside
Striped x White Bass
White Bass
Yellow Bass
Black Crappie
Bluegill
Green Sunfish
Largemouth Bass
Orangespotted Sunfish
Rock Bass
Smatlmouth Bass
Spotted Sunfish
Warmouth
White Crappie
Sauger
Walleye
Freshwater Drum
0.03
0.13
16.13 1.92
0.08
0.00
6.13 12.46
0.03
7.80
1.33
0.27 0.71
0.96
1.73 1.07
0.12
4.46
6.53 0.65
0.13 0.16
3.38
2.85 0.10
0.96 0.12
0.01 0.15
3.80 1.05
0.01 0.06
0.11
0.12
0.53
2.03
13.33
0.53
0.93
1.75 0.50 3.18-
0.04 0.10
0.66
30.26
0.01
0.02
0.12
13.65
0.89
0.17
0.90
0.02
1.09
2.17
0.03
0.13 1.05 0.86 2.78
0.00
24.55
1.02
0.00
0.05
0.06
0.01
1.68
0.11
1.96
0.04
1.89
0.01
0.04
3.03
0.00
- 0.13
2.16
0.04
0.02
0.01 0.01
13.09 15.36
0.37
0.11 0.19
0.01
0.96
0.03 0.02
0.91
0.47
0.04
5.85
4.08
0.17
0.23
2.84
0.25
0.78 2.16 0.49
0.22
1.84
0.71 1.05 0.65
1.81 0.88 0.57
2.29 1.49 2.99
0.03
0.06
0.47 0.71 0.58
0.01
0.03
0.88 1.97
0.05
0.05
0.00
0.00
0.05 0.01
18.25 20.47
1.41 0.42
0.00
0.33 0.08
0.00
2.59 0.35
0.04 0.01
5.34
0.11 0.07
0.55 1.44
0.06 0.26
1.01
0.05
0.04
1.03 2.82
0.85
0.06
0.45
0.17
0.07
1.05
0.04
0.27
0.08
0.00
0.35 0.72
0.04
1.61
0.03
0.87
0.64
0.64
2.55
0.01
0.00
0.26
0.01
0.03
0.05
0.01
0.00
1.25
Total 49.88 42.65 55.54 44.07 31.08 34.81 27.47 43.38
aMississippi River.
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TabLe 14. Pounds of each fish species collected per hour of electrofishing in 1990
arranged by waterway reach. Blanks indicate weight data were not available or
the species was not taken (see Table 10). Pounds per hour Less than 0.01 are
indicated by 0.00.
Reach and Number of Hours Fished
Starved
Pool 26a Alton La Grange Peoria Rock Marseilles Dresden Total
Species 1.00 4.37 3.48 3.90 0.98 2.02 2.00 17.75
Longnose Gar
Shortnose Gar
Gizzard Shad
Threadfin Shad
Skipjack Herring
Mooneye
Bluntnose Minnow
Bullhead Minnow
Carp
Carp x Goldfish
Emerald Shiner
Golden Shiner
Goldfish
River Shiner
Silver Chub
Spottail Shiner
Bigmouth Buffalo
Black Buffalo
Golden Redhorse
Highfin Carpsucker
River Carpsucker
Shorthead Redhorse
Smatlmouth Buffalo
Quillback
Channel Catfish
Flathead Catfish
Striped x White Bass
White Bass.
Yellow Bass
Black Crappie
Bluegill
Green Sunfish
Largemouth Bass
Longear Sunfish
Orangespotted Sunfish
Pumpkinseed
Redear Sunfish
Rock Bass
Smallmouth Bass
Warmouth
White Crappie
Log Perch
Sauger
Yellow Perch
Freshwater Drum
0.85
8.32 0.69
0.03
0.22
24.98 38.40
0.00
0.00
7.49
0.32
0.96 0.25
5.77 11.84
2.45
0.23 4.05
0.05
3.42 1.29
0.68
0.04
5.61 6.57
0.13
0.81 2.71
0.11 0.02
0.20 0.03
18.74 19.40
9.23 8.72
0.80 0.04
0.99
0.81 3.35
0.27
0.87 9.62
0.11
6.30 1.10
3.93 0.49
0.69
2.76 4.27
1.79 0.26
0.65 1.07
0.12 0.23
3.77 3.43
0.02
0.30
8.34 0.20
2.01
3.06 0.87
0.18 1.06
0.03
2.14 1.69
0.02
0.21
7.13 2.03 7.79 2.90
0.05 0.03
0.03 0.05
0.05
0.01 0.04 0.00
0.82 22.67 11.61 22.73
4.53 0.51
0.03 0.11 0.02 0.02
0.02 0.00
0.62 0.07
0.02 0.00
0.00
5.57
0.17
0.22
0.82 0.04
3.51 1.58 1.27
0.13
11.23 0.88 3.01
0.64 0.45 0.26
5.36 2.71 1.39 5.48
1.48
0.15
0.56 2.55
0.01
0.30 0.95
0.13 0.63 0.42 0.66
0.01 0.23 0.36 0.15
1.30 1.32 3.72
0.02 0.00
0.00
0.05 0.01
0.02 0.00
0.27 0.03
0.36 0.15 0.16 0.13
0.79
0.05
0.04
0.50
0.01
1.18
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TOTAL 60.69 78.64 53.72 59.23 29.48 33.91 29.14 55.10
aMississippi River.
j
Table 15. Pounds of each fish species collected per hour of electrofishing in 1991 arranged
by waterway reach. Blanks indicate weight data were not available or the species
was not taken (see Table 11). Pounds per hour less than 0.01 are indicated by
0.00.
Reach and Number of Hours Fished
Starved
Pool 26a Alton La Grange Peoria Rock Marseilles Dresden Total
Species 1.00 4.77. 4.66 5.22 1.43 1.92 1.79 20.59
Shortnose Gar
Gizzard Shad
Skipjack Herring
Threadfin Shad
Bluntnose Minnow
BuLLthead Minnow
Carp
Carp x Goldfish
Emerald Shiner
Goldfish
Golden Shiner
Red Shiner
Silver Chub
Spottail Shiner
Bigmouth Buffalo
Black Buffalo
Golden Redhorse
River Carpsucker
Shorthead Redhorse
Smallmouth Buffalo
Quillback
White Sucker
Black Bullhead
Channel Catfish
Flathead Catfish
Yellow Bullhead
White Bass
White Perch
Yellow Bass
Black Crappie
Bluegill
Bluegill x Green Sunfish
Green Sunfish
Largemouth Bass
Longear Sunfish
Orangespotted Sunfish
Redear Sunfish
Rock Bass
Smallmouth Bass
Sunfish (unid.)
Warmouth
White Crappie
Sauger
Freshwater Drum
7.45
0.05
0.01
14.67
0.00
0.21
1.12
0.03
0.06
13.43
0.10
O.po
0.18.
0.00
1.97 3.58
0.25
0.67
0.22
4.23. 1.63
0.00 4.92
0.28
0.23 0.61
0.64 0.91
1.96 3.34
0.10
0.23 5.92
0.01
0.02
3.69
0.80
0.00
0.03
0.06
0.02
0.43
0.24
1.01
0.00
0.12
1.82
0.12
0.01
6.33 13.97
0.08
0.01
0.03
0.00
7.31 11.19
0.81 3.35
0.28 0.75
0.80 3.24
0.01
0.37
3.62 1.48
0.06
- 0.24
3.33 2.23
0.00
0.29
3.35 0.63
4.39 1.90
0.03 0.07
0.22 1.12
8.22 4.92
0.03
0.00
0.12
0.61
1.40
0.02
0.10
0.34
1.55
0.84
0.00
0.00
9.56
0.11
0.04
1.77
1.29
0.12
0.57
0.01
0.14
0.18
0.05
0.10
1.66 1.63 1.66
0.06 0.04
0.01 0.10 0.05
0.02 0.07 0.01
0.03 0.00
9.98 12.61 11.43
0.57 3.83 0.43
0.06 0.08 0.02
0.05
0.01 0.01 0.00
0.06 0.01
0.00
0.00
5.35
0.06
0.52 0.05
1.18
0.51 0.35
1.70
0.00
0.21 0.11
0.03 0.00
0.11 1.56 2.54
0.08
0.06
1.44
0.00
0.08
0.64 0.58 1.28
0.20 0.72 2.38
0.02
0.32 0.37 0.43
0.25 5.04 4.88
0.02 0.00
0.01
0.01 0.00
0.60 0.05
0.29 0.03
0.01
0.03
0.35
0.09
0.83
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Total 35.97 38.12 42.25 49.91 14.70 15.28 27.51 37.22
aMississippi River.
Table 16. Pounds of each fish species collected per hour of electrofishing for 1992 arranged by
waterway reach. Blanks indicate weight data were not available or the species was not
taken (see Table 12). Pounds per hour less than 0.01 are indicated by 0.00.
Reach and Number of Hours Fished
Starved
Pool 26a Alton La Grange Peoria Rock Marseilles Dresden Total
1.00 5.17 5.00 6.73 1.89 2.45 1.93 24.17
Spotted Gar
Gizzard Shad
Skipjack Herring
Threadfin Shad
Bluntnose Minnow
Bullhead Minnow
Carp
Carp x Goldfish
Emerald Shiner
Golden Shiner
Goldfish
Minnow (unid.)
Red Shiner
Sand Shiner
Silver Chub
Spottail Shiner
Bigmouth Buffalo
Black Buffalo
Golden Redhorse
Highfin Carpsucker
River Carpsucker
Shorthead Redhorse
Smallmouth Buffalo
Quillback
Black Bullhead
Brown Bullhead
Channel Catfish
Flathead Catfish
Blackspotted Topminnow
White Bass
Black Crappie
Bluegill
Bluegill x Green Sunfish
Green Sunfish
Largemouth Bass
Longear Sunfish
Orangespotted Sunfish
Rock Bass
Smallmouth Bass
Sunfish (unid.)
Warmouth
White Crappie
Sauger
Freshwater Drum
0.15
0.82 0.76
0.04
1.24 1.69
0.03 0.00
21.52 16.20 22.80 24.16
0.13
0.01 0.02 0.03
. 0.00
0.08
0.00
0.00 0.00
0.01 0.01
0.00
10.69 12.29 3.00
0.34
0.32
0.08 0.01 . 0.02 7.01
0.02 0.20 0.28 0.05
3.51 3.29 1.80 1.74
0.07 0.56
0.03
0.02
7.52 6.12 3.76
0.03 0.04
0.03 0.55 0.53 1.12
2.12 1.34 0.63 0.64
1.81 1.91 1.44 3.49
0.11
0.01 1.51
2.71 3.72 2.11 2.72
0.00
1.04
0.07
0.59
0.02
0.10
0.01
0.47 1.31
0.42
1.18
0.03
1.95 0.92 2.00 1.33
0.02
0.04 0.05 0.09 0.01
0.00 0.04 0.00
15.57 11.97 9.81 19.01
2.31 0.22
0.12 0.10 0.06 0.04
0.00
0.28 0.05
0.00
0.00 0.00
0.05 0.05 0.01
0.03 0.00
0.01 0.03 0.00
0.12 5.68
0.07
0.09
0.73 0.06
0.30 0.42 2.03
0.01 0.11
2.13 0.40 1.91
0.22 0.04 0.18
0.01
0.01
7.70 0.84 3.17 4.86
0.02
0.15 0.55
0.30 0.71
0.50 0.39 0.03 1.83
0.03
0.47 0.39 0.79 0.56
0.90 3.22 0.65 2.55
0.06 0.00
0.00
0.04 0.83 0.07
0.16 0.00 0.72 0.07
0.01 0.00
0.00
0.18
0.00
0.26 0.75
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Total 34.36 47.28 50.73 53.86 31.13 19.55 20.78 43.10
aMississippi River.
third highest CPUEW for 1989, 1990, and 1992, and fourth
highest in 1991; while largemouth bass was third highest in
1991 and fourth highest in 1989, 1990, and 1992.
Compared with 1989, CPUEW decreased in 1990 in the La
Grange, Starved Rock, and Marseilles reaches, and increased
in the Alton, Peoria, and Dresden reaches (Tables 13 and
14). The CPUEW decreased in all Illinois Waterway reaches
from 1990 to 1991 (Tables 14 and 15), and then increased
from 1991 to 1992, with the exception of Dresden reach,
where it decreased (from 27.51 to 20.78) (Tables 15 and 16).
Total CPUEW was highett in 1990 '(55.10) and lowest in 1991
(37.22).
Length Frequency Distributions, 1989-1992
Bigmouth Buffalo. Mean length for bigmouth buffalo for
each year ranged from 15.1 in to 16.8 in (Figure 6).
Lengths less than 7 in were absent in the catch. While
CPUEn of bigmouth buffalo increased steadily from 1989
(1.74) to 1992 (2.56) (Tables 9 through 12), electrofishing
over the four years yielded much the same size ranges,
although 1992 had more individuals in the 12- to 14-in size
ranges and less in the size ranges above 17 in than other
years.
Gizzard Shad. Mean length for gizzard shad for each
year ranged from 4.4 in to 5.0 in (Figure 7). Lengths
greater than 12 in were rare or absent. While CPUEn of
gizzard shad peaked in 1990 (56.11) and has since steadily
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Figure 6. Length-frequency distributions for bigmouthbuffalo collected on the Illinois Waterway and MississippiRiver (Brickhouse Slough station) from 1989 to 1992.
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Figure 7. Length-frequency distributions for gizzard shad
collected on the Illinois Waterway and Mississippi River
(Brickhouse Slough station) from 1989 to 1992.
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decreased (to 14.94 in 1992) (Tables 9 through 12),
electrofishing over the last four years has consistently
yielded much the same size ranges. Since gizzard shad less
than 6 in are a major forage species (Jude 1973), any
reduction in their numbers should have effects at higher
trophic levels.
Largemouth Bass. Mean length for largemouth bass for
each year ranged from 8.6 in to 10.2 in (Figure 8). Lengths
greater than 18 in were absent in the catch. The CPUEn of
largemouth bass peaked in 1991 (7.77) and then fell to 4.76
in 1992. Length-frequendy distributions for largemouth bass
appear to be more variable than either bigmouth buffalo
(Figure 6) or gizzard shad (Figure 7) in that peak size
ranges were less consistent from year to year (Figure 8).
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Figure 8. Length-frequency distributions for largemouth
bass collected on the Illinois Waterway and Mississippi
River (Brickhouse Slough station) from 1989 to 1992.
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DISCUSSION
Catch rates on the lower, middle, and upper Illinois
Waterway were less dominated by the pollution-tolerant, non-
native carp in 1992 than in 1963 (Figures 3 and 4). On the
upper Waterway, several centrarchid species were more
consistently collected in recent years (Table 8), and native
species accounted for over 90% of all individuals obtained
per hour in 1992, compared with about one-third in 1963
(Figure 5). These changes are evidence of improved
environmental conditions since the early 1960s for the
entire Illinois River, but especially the upper river.
More pollution control since the Clean Water Act of
.1972 has allowed for substantial improvements in water
quality; for example, toxicity of the water column due to
un-ionized ammonia has become less of a factor throughout
the Illinois River, except in the very upper reaches, near
the main sewage outfalls of the Chicago Metropolitan Area
(Lerczak et al. 1992). At the same time, sediments of the
Illinois River are known to contain various toxicants
including heavy metals and PCBs (Essig 1991, Illinois
Environmental Protection Agency 1992); in fact, Sparks et
al. (1992) identified un-ionized ammonia in sediment
porewaters to be a likely cause for the rapid decline of
fingernail clams and several species of aquatic insects and
snails in the late 1950s, and a contributor to their
continued lack of recovery. In spite of these negative
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factors, fish presently appear healthier (showing less
incidence of external abnormalities such as sores and eroded
fins) throughout the Illinois River than in the early 1960s
(Lerczak et al. 1992).
It is well-established that important backwater fish
spawning and wintering habitats on the lower and middle
river continue to lose volume due to siltation (Bellrose et
al. 1979, Bellrose et al. 1983, Demissie and Bhowmik 1987).
Pitlo (1992) noted that decreases in centrarchids should be
expected with increased siltation of backwaters, and that
loss of overwintering habitats in backwaters may be the
limiting factor in maintaining centrarchid populations. And
yet, our data (Figures 3 through 5) show that centrarchids
have increased in catches since 1963. However, since a
large river-floodplain system such as the Illinois is
composed of a mosaic of habitats patches (especially in
unleveed sections of the La Grange and Peoria reaches), many
fishes still may be able to satisfy their seasonal habitat
requirements (Sparks 1992:130). In the final analysis,
though, a critical threshold may yet be reached, despite
further improvements in water quality, whereby an
insufficient amount of habitat would be available except for
the more habitat-generalist species (e.g., carp, goldfish).
Recent studies of large river-floodplain ecosystems
have focused on the need to view the system in four
dimensions; that is, temporally, longitudinally (upstream-
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to-downstream), vertically (including the groundwater
system), and laterally (interactions between the river and
its floodplain) (Ward and Stanford 1989). Since fish access
to lateral backwaters for spawning and overwintering is
dependent upon water levels being high enough at the proper
time (Junk et al. 1989, Sparks 1992:145), examination of a
river system's yearly water regime cannot be overlooked when
considering fish survival and reproduction.
Figures 9 through 13 show hydrographs from the lower,
middle, and upper Illinois River for 1988 to 1992,
respectively. For all yehrs, hydrographs of the middle and
lower river show close similarities; in contrast, the upper
river appears very different, being characterized by much
faster increases and decreases in water levels with shorter
periods of sustained high water. For the most part, three
main factors are responsible for the differences between the
hydrographs of the upper river and the lower/middle river:
1) the upper river has a much steeper gradient and narrower
channel above the Starved Rock dam (Figure 14), which causes
higher current velocities and movement of water downstream;
2) the paucity of non-channel aquatic habitats on the upper
river (Table 1) allows for little water storage in lateral
areas, and, therefore, little buffering capacity against
rapid changes in water level; and 3) the upper river is
formed by tributaries that pass through a large urban (i.e.,
paved) area, which allows for less infiltration of
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Figure 9. Mean daily river stage above sea level for the
lowrc, middle, and upper Illinuis River, 1988&. Stations at
Morris (RM 263.0), Havana (RM 119.0) , and Valley City (RM
62.0) correspond to and are representative of the three main
Illinois River segments (see Figure 1 and Table 1). Dashed
lines represent flat pool.
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Figure 10. Mean daily river stage above sea level for thelower, middle, and upper Illinois River, 1989. Stations at
Morris (RM 263.0), Havana (RM 119.0), and Valley City (RM
62.0) correspond to and are representative of the three main
Illinois River segments (see Figure 1 and Table 1). Dashed
lines represent flat pool.
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Figure 11. Mean daily river stage above sea level for thelower, middle, and upper Illinois River, 1990. Stations at
Morris (RM 263.0), Havana (RM 119.0), and Valley City (RM
62.0) correspond to and are representative of the three main
Illinois River segments (see Figure 1 and Table 1). Dashed
lines represent flat pool.
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Figure 12. Mean daily river stage above sea level for the
lower, middle, and upper Illinois River, 1991. Stations at
Morris (RM 263.0), Havana (RM 119.0), and Valley City (RM
62.0) correspond to and are representative of the three main
Illinois River segments (see Figure 1 and Table 1). Dashed
lines represent flat pool.
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Figure 13. Mean daily river stage above sea level for the
lower, liliddle, and upper Illinois River, 1992. Stations t
Morris (RM 263.0), Havana (RM 119.0), and Valley City (RM
62.0) correspond to and are representative of the three main
Illinois River segments (see Figure 1 and Table 1). Dashed
lines represent flat pool.
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KILOMETERS FROM THE MISSISSIPPI RIVER
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Figure 14. Stream gradient of the Illinois River and the
effects of navigation locks and dams (adapted from Starrett
1972:138). At low river stages, the dams maintain a 9 ft
navigation channel, and are also responsible for slowing the
river's current velocity. At high river stages, the dams
have little effect (e.g., note the 1943 high water line on
the lower figure). The high gradient on the upper river is
partially responsible for the rapid rise and fall of water
levels (see Figures 9 through 13).
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precipitation, thereby increasing run-off (Lubinski et al.
1991), with water being transferred directly to streams.
The different water regimes on the upper and
lower/middle river present vastly different environmental
conditions to which fishes must respond. For example, a
rapid drop in water level can strand centrarchid nests
(.Pitlo 1992) and fish eggs which were deposited on flooded
lateral areas during high water (Bayley 1991). Because
movement out of backwaters may be induced with minor changes
in water level (Kwak 1988), unpredictably varying water
levels may cause inhibition of spawning activities.
Finally, the spiked discharge regime of the upper river may
serve to decrease the flood pulse advantage normally
associated with large floodplain rivers (Bayley 1991).
For the lower/middle river, 1991 appears to be the only
year which had relatively sustained high water during spring
(Figures 9 through 13), which should have been beneficial to
spawning fishes; however, the very rapid drop in river stage
during late June (Figure 12) may have been a catastrophic
disturbance, which could have been responsible for poor nest
success and resultant lower CPUEn's in 1992 (Table 12) than
in 1991 (Table 11). The widely fluctuating water levels of
1990 (Figure 11) may have had a similar effect. Even though
1989 (Figure 10) and 1992 (Figure 13) generally lacked a
protracted spring flood pulse, water level fluctuations from
March through July were generally less extreme in comparison
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to 1990 or 1991, which may have resulted in less disturbance
to fish eggs and nests. Indeed, 1989 and 1992 showed
stronger young-of-the-year (YOY) classes for the nest-
building largemouth bass than 1990 or 1991 (Figure 8)
(Raibley [1993] determined YOY largemouth bass to be those
fish less than approximately 5.5 in). The phytophilic
bigmouth buffalo (Balon 1975) should also show responses to
the water regime, in that a protracted spring flood would
allow for increased spawning area; unfortunately, our
catches appear to be biased against YOY bigmouth buffalo
(Figure 6), possibly due tto the mostly benthic foraging
nature of the fry (Starostka and Applegate 1970): fry may
be carried away by the current before floating to the
water's surface. Adults, having a more pelagic foraging
behavior than fry (Starostka and Applegate 1970), would be
closer to the water's surface, and, therefore, more likely
to be seen before floating away. The pelagic-spawning
gizzard shad (Balon 1975) should benefit from the increased
volume of habitat during spring flood periods, and may be
less sensitive to sudden drops in water level. So the much
reduced spring floods of 1989 and 1992 (i.e., reduced
habitat volume for spawning) may have resulted in the
observed smaller 0+ year classes (4 in or less [Smith
1979:32]) (Figure 7). For gizzard shad, though, high winter
mortality (Lerczak, T.V., personal observation) may be the
more limiting factor.
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During the winter months (December though March) of
1988-1989 (Figures 9 and 10) and 1989-1990 (Figure 10 and
11), water levels were low as compared with winter months of
1990-1991 (Figures 11 and 12) and 1991-1992 (Figures 12 and
13). Therefore, access to backwater wintering areas was
probably restricted during 1988-1989 and 1989-1990 winters
compared with 1990-1991 or 1991-1992, which could have
resulted in less winter survival. Also, in shallow water
with little ice cover, temperatures throughout the water
column are more closely coupled to air temperatures, which
may be low or highly fluctuating (Sheehan et al. 1990),
resulting in undesirable conditions for overwintering
fishes. On the other hand, too high water levels could
increase current velocity enough to render portions of a
backwater unsuitable as overwintering habitat. For example,
during the 1992-1993 winter in Lake Chautuaqua (a backwater
lake near Havana, contiguous with the river only during high
water), the water level was high enough (443.2 ft) to allow
for substantial current velocity (e.g., at one location on
11 March 1993 current velocity was 0.69 ft/s at surface,
0.56 ft/s 8 in above bottom [Stenzel 1993]). Trends from
length-frequency distributions concerning winter survival,
however, are not clear: CPUEn (presumably not including
YOY) of bigmouth buffalo increased steadily from 1989 to
1992 (Tables 9 through 12), while largemouth bass had higher
numbers in size ranges greater than 5 in (aged 1+ or
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greater) after the 1990-1991 winter, but lower numbers
following the 1991-1992 winter (Figure 8).
All of these interpretations, of course, must be viewed
in light of the inherent variability resulting, in part,
from our sampling method; that is, one gear type
(electrofishing rig) used at each sampling station for
approximately one hour per year. Consider Lambie's Boat
Harbor, sampled twice during the 1992 survey. Total CPUEn
differed (326.79 on 25 August, 273.33 on 30 September) as
well as the number of species obtained (12 versus 18) (Table
4). Although we had expected some 'variability when
conducting repeated sampling, there may have been other
factors responsible for the rather pronounced differences.
Secchi disk measurements and water depths were similar
during the two samplings, while changes in conductivity were
more substantial (Table 2). Although Reash and Pigg (1990)
included change in conductivity (e.g., from 2,380 to 57,700
umhos at one sampling site over a ten-year period) as a
significant physicochemical factor affecting fish community
parameters in a Kansas stream (especially at the headwaters,
where environmental conditions were more extreme), changes
in conductivity of the ranges measured at Lambie's Boat
Harbor (400 to 750 umhos) seem unlikely to have affected
fish distributions. While the electrofishing time of the 30
September sampling (54 min) was greater than the 25 August
sampling (34 min) and could partially explain the increased
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number of species in the 30 September sample, this does not
explain the decrease in CPUEn of certain species (gizzard
shad [137.50 to 57.78], river carpsucker [12.50 to 1.11],
black crappie [14.29 to 3.33], freshwater drum [23.21 to
3.33]) and absence of others (smallmouth buffalo, white
bass) (Table 4). Although catch data from repeated sampling
of a single station would be expected to show some
variability, it is possible that low water temperature (59
OF) on 30 September may have begun to influence fish
distributions in Peoria Lake. Quantitative data on fish
movements in the Illinois River (stimuli and destination)
are lacking.
Conclusion
The increased occurrence of pollution-intolerant
species and decreased occurrence of pollution-tolerant
species in catches from 1957 to 1992 provide evidence that
environmental conditions appear to be more favorable
throughout the Illinois River today than thirty years ago,
especially in the reaches above Starved Rock Dam. A more
even distribution of species relative abundance in 1992
compared with 1963 supports this contention. Therefore, the
null hypothesis that no changes occurred in species
composition or relative abundances among years is rejected.
Nevertheless, this is not a time for complacency, since
important fish spawning and overwintering areas on the
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lower/middle river continue to be lost through siltation.
Furthermore, the lack of knowledge on the location and
condition of overwintering habitats is frustrating.
Although backwaters and side channels can normally be
expected to change from aquatic to terrestrial ecosystems
due to gradual siltation, the dynamic nature of an
unperturbed river-floodplain system would continually
replace what was lost (Copp 1989). This is not the case in
the highly regulated Illinois Waterway, and it would be a
tragedy, indeed, if a critical threshold in habitat
degradation were passed which could undermine the
considerable efforts already expended to improve water
quality. Thus, further research on fish overwintering and
spawning habitats along the Illinois River should receive a
high priority.
Straightforward comparisons of catch rates and yearly
water regime yielded no definitive conclusions concerning
their possible relationship. Speculations notwithstanding,
the null hypothesis that no relationship exists between
water regime and fish relative abundances or population size
structure cannot be rejected at this time. This may have
resulted from lack of comparison with the river's pre-
navigation dam and levee water regime, to which fish
behaviors might be expected to be most adapted. It is,
therefore, necessary to determine the degree to which recent
hydrographs of the Illinois River compare with pre-
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navigation dam and levee hydrographs (data have recently
been obtained from the U.S. Army Corps of Engineers via the
U.S. Fish and Wildlife Service, Environmental Management
Technical Center, Onalaska, Wisconsin). With municipal and
industrial pollution being reduced as an ecological
influence in recent years (but by no means absent), we must
determine whether hydrological conditions resulting partly
from maintaining the river as a commercial navigation
channel are a remaining limitation to further recovery of
Illinois River fish populations, especially in light of
recent plans to expand the lock and dam system to
accommodate projected increases in navigation traffic (U.S.
Army Corps of Engineers 1993).
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PLANS
A high priority this year will be completing the data
verification process. When this is completed, analyses
using the entire data set can be conducted, and will build
on analyses initiated in this report.
A comparison of electric fields between the original
Homelite and new Multiquip generators will be completed
prior to 1993 field sampling. It is then our intention to
use the Multiquip generator for field sampling, keeping the
Homelite generator as a backup. Repeated sampling of
selected stations is being planned, -alternately using each
generator, to make comparisons between catches to confirm
that both generators are similarly effective. In addition,
repeated sampling of Lambie's Boat Harbor (and possibly
another station) is being planned to gain insight into catch
variability.
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Appendix. Fish species collected during the Long-Term
Electrofishing Survey of the Illinois Waterway,
1957-1992 a.
Family Name Common Name Scientific Name
Lepisosteidae Longnose Gar
Shortnose Gar
Spotted Gar
Lepisosteus osseus
Lepisosteus platostomus
Lepisosteus oculatus
Amia calva
American Eel
Gizzard Shad
Skipjack Herring
Threadfin Shad
Goldeye
Mooneye
Rainbow Trout
Grass Pickerel
Northern Pike
Bigmouth Shiner
Bluntnose Minnow
Bullhead Minnow
Carp
Carp x Goldfish
Central Stoneroller
Common Shiner
Creek Chub
Emerald Shiner
Fathead Minnow
Ghost Shiner
Golden Shiner
Goldfish
Hornyhead Chub
Pugnose Minnow
Red Shiner
Redfin Shiner
Ribbon Shiner
River Shiner
Sand Shiner
Spotfin Shiner
Anguilla rostrata
Dorosoma cepedianum
Alosa chrysochloris
Dorosoma petenense
Hiodon alosoides
Hiodon tergisus
Oncorhvnchus mvkiss
Esox americanus
Esox lucius
Hybopsis dorsalis
Pimephales notatus
Pimephales vigilax
Cyprinus carpio
Cyprinus carpio x
Carassius auratus
Campostoma anomalum
Luxilius cornutus
Semotilus atromaculatus
Notropis atherinoides
Pimephales promelas
Notropis buchanani
Notemiqonus crvsoleucas
Carassius auratus
Nocomis biquttatus
Opsopoeodus emiliae
Cyprinella lutrensis
Lythrurus umbratilis
Lythrurus fumeus
Notropis blenniu:
Notropis ludibundus
Cyprinella spiloptera
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Amiidae Bowfin
Anguillidae
Clupeidae
Hiodontidae
Salmonidae
Esocidae
Cyprinidae
Appendix. Continued.
Family Name Common Name Scientific Name
Cyprinidae
Catostomidae
Ictaluridae
Percopsidae
Fundulidae
Poeciliidae
Atherinidae
Moronidae
Silver Chub
Silverband Shiner
Silverjaw Minnow
Silvery Minnow
Spottail Shiner
Steelcolor Shiner
Striped Shiner
Suckermouth Minnow
Bigmouth Buffalo
Black Buffalo
Black Redhorse
Golden Redhorse
Highfin Carpsucker
Quillback
River Carpsucker
River Redhorse
Shorthead Redhorse
Silver Redhorse
Smallmouth Buffalo
White Sucker
Black Bullhead
Blue Catfish
Brown Bullhead
Channel Catfish
Flathead Catfish
Freckled Madtom
Tadpole Madtom
White Catfish
Yellow Bullhead
Trout-Perch
Blackspotted Topminnow
Blackstripe Topminnow
Mosquitofish
Brook Silverside
Striped Bass x
White Bass
Striped Bass
White Bass
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Macrhybopsis storeriana
Notropis shumardi
Ericvmba buccata
Hyboqnathus nuchalis
Notropis hudsonius
Cyprinella whipplei
Luxilus chrysocephalus
Phenacobius mirabilis
Ictiobus cyprinellus
Ictiobus niger
Moxostoma duquesnei
Moxostoma erythrurum
Carpiodes velifer
Carpiodes cyprinus
Carpiodes carpio
Moxostoma carinatum
Moxostoma macrolepidotum
Moxostoma anisurum
Ictiobus bubalus
Catostomus commersoni
Ameiurus melas
Ictalurus furcatus
Ameiurus nebulosus
Ictalurus punctatus
Pylodictis olivaris
Noturus nocturnus
Noturus gyrinus
Ameiurus catus
Ameiurus natalis
Percopsis omiscomaycus
Fundulus olivaceus
Fundulus notatus
Gambusia affinis
Labidesthes sicculus
Morone saxatilis x
M. chrysops
Morone saxatilis
Morone chrysops
Appendix. Continued.
Family Name Common Name Scientific Name
Moronidae
Centrarchidae
Percidae
Sciaenidae
Yellow Bass
White Perch
Black Crappie
Bluegill
Green Sunfish
Green Sunfish x
Bluegil
Green x
Orangespotted Sunfish
Largemouth Bass
Longear Sunfish
Orangespotted Sunfish
Greep Sunfish x
Pumpkinseed
Pumpkinseed
Redear Sunfish
Rock Bass
Smallmouth Bass
Spotted Sunfish
Warmouth
White Crappie
Bluntnose Darter
Johnny Darter
Log perch
Sauger
Walleye
Yellow Perch
Freshwater Drum
aScientific names are from Page and Burr (1991).
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Morone mississippiensis
Morone americana
Pomoxis niqromaculatus
Lepomis macrochirus
Lepomis cyanellus
Lepomis cyanellus x
L. macrochirus
Lepomis cyanellus x
L. humilis
Micropterus salmoides
Lepomis meqalotis
Lepomis humilis
Lepomis cyanellus x
L. cibbosus
Lepomis qibbosus
Lepomis microlophus
Ambloplites rupestris
Micropterus dolomieu
Lepomis punctatus
Lepomis qulosus
Pomoxis annularis
Etheostoma chlorosomum
Etheostoma nigrum
Percina caprodes
Stizostedion canadense
Stizostedion vitreum
Perca flavescens
Aplodinotus grunniens
